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METHOD FOR X-RAY INSPECTION 
[Claim(s)] 

[Claim l] In the approach of carrying out the X-ray inspection of the container by which the 
electric shielding room was passed and the car carried the car carrying a container between 
them The conveyance truck of an electric shielding room which runs the rail top by himself while 
forming the path for trucks caudad and laying a rail to the path for trucks is formed. With the 
conveyance truck The X-ray inspection approach characterized by irradiating an X-ray at equal 
intervals, raising the front wheel of the car which should be carried out X-ray inspection while 
passing an electric shielding room for the car at uniform velocity. 

[Claim 2] The X-ray inspection approach according to claim 1 of detecting the transparency X*ray 
while irradiating an X-ray for every predetermined time at the car carrying the container which 
passes through an electric shielding room, and conducting X-ray inspection from the scan image 
of the detected transparency X-ray. 

[Claim 3] A conveyance truck is the X-ray inspection approach according to claim 1 of moving a 
car at uniform velocity in case the transit motor drives with an inverter and a car passes through 
an electric shielding room. 

[Claim 4] The X-ray inspection approach according to claim 3 by which X-ray pulse irradiation 
spacing and the passing speed of a car are controlled to determine the rate of the transit motor 
driven with an inverter according to X-ray pulse irradiation spacing of X-ray irradiation 
equipment, and to become 8 - 20 pulse / cm in a scanning direction. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention passes an electric shielding room for the car carrying a 
container, and relates to the approach of carrying out the X-ray inspection of the container which 
the car carried between them. 
[0002] 

[Description of the Prior Art] The conventional X~ray inspection approach is the approach of 
carrying out the X-ray inspection of the container which the driver operated the car loading with 
a container, and made pass through an electric shielding room, and the car carried between them. 
Moreover, there is also the approach of passing and carrying out the X-ray inspection of the 
electric shielding room similarly by conveyer about the car loading with a container. 
[0003] 

[Technical problem which invention tends to solve ] However, since the rate of a car changes with 
drivers when a driver operates a car and passes an electric shielding room, the conventional 
X-ray inspection approach has the problem that the resolution of the scan image of a 
transparency X-ray becomes instability. 

[0004] Moreover, since it is difficult to fix a car on a conveyer when passing an electric shielding 
room for a car by conveyer, there is a problem that the resolution of the scan image of a 
transparency X-ray becomes low. 

[0005] Then, the object of this invention has the high resolution of the scan image of a 

transparency X-ray, and is to offer the X*ray inspection approach moreover stabilized. 

[0006] 

[Means for Solving the Problem] This invention is originated in order to attain the 
above-mentioned object. Invention of claim 1 In the approach of carrying out the X-ray inspection 
of the container by which the electric shielding room was passed and the car carried the car 
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carrying a container between them The conveyance truck of an electric shielding room which 
runs the rail top by himself while forming the path for trucks caudad and laying a rail to the 
path for trucks is formed. With the conveyance truck Raising the front wheel of the car which 
should be carried out X-ray inspection, while passing an electric shielding room for the car at 
uniform velocity, it is the X-ray inspection approach which irradiates an X-ray at equal intervals. 
[0007] Invention of claim 2 is the X-ray inspection approach according to claim 1 of detecting the 
transparency X-ray while irradiating an X-ray for every predetermined time at the car carrying 
the container which passes through an electric shielding room, and conducting X-ray inspection 
from the scan image of the detected transparency X-ray. 

[0008] Invention of claim 3 is the X-ray inspection approach according to claim 1 of moving a car 
at uniform velocity, in case the transit motor drives a conveyance truck with an inverter and a 
car passes through an electric shielding room. 

[0009] According to X-ray pulse irradiation spacing of X-ray irradiation equipment, the rate of 
the transit motor driven with an inverter is determined, and invention of claim 4 is a scanning 
direction, and is the X*ray inspection approach according to claim 3 by which X-ray pulse 
irradiation spacing and the passing speed of a car are controlled to be set to 8 - 20 pulse / cm. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is 
explained according to an accompanying drawing. 

[00 11] Drawing 1 shows the side elevation of the X-ray inspection equipment which is the gestalt 
of suitable operation of this invention. 

[0012] The X-rayinspection equipment 1 which applies to this invention as shown in drawing 1 
is equipment with which inspect the container 3 which consists of an export-and-import article 
carried in the cars 2, such as a truck, mainly on an airport, a port, and the border, or the 
container 3 inspects the loading condition of being a full load, passes an electric- shielding room 4 
for the car 2 carrying a container 3, and carries out the X-ray inspection of the container 3 which 
the car 2 carried between them. 

[0013] The path 5 for cars to which a car 2 moves X-ray inspection equipment 1, and the path 6 
for trucks of the path 5 for cars caudad formed along the die-length direction, The electric 
shielding doors 7a and 7b which can be opened and closed and which are prepared in the order 
near the center section of the path 5 for cars, and the path 6 for trucks, The electric shielding 
room 4 by which partition formation is carried out into the path 5 for cars, and the path 6 for 
trucks by shutting the electric shielding doors 7a and 7b, Raising the front wheel 9 of the rail 8 
laid by the path 6 for trucks, and the car 2 which should run by himself and should carry out the 
X-ray inspection of the rail 8 top The car 2 was formed the conveyance truck 10 which passes the 
electric shielding room 4 at uniform velocity, and above the electric shielding room 4, and it has 
the X-ray irradiation equipment 11 which irradiates an X-ray for every predetermined time at 
equal intervals at the car 2 which passes through the electric shielding room 4, and X-ray 
detector 12 which the electric shielding room 4 is formed caudad and detects a transparency 
X-ray. 

[0014] In drawing 1 , the condition just before the car 2 is moving to the left from the right at 
uniform velocity and advances into the electric shielding room 4 with the conveyance truck 10 is 
drawn. 

[0015] Two or more conveyance trucks 10 are formed on the rail 8. The conveyance truck 10 of 
these two or more bases is connected with the control unit which controls the whole X-ray 
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inspection equipment 1, respectively so that it may mention later by drawing 5 . He is trying, as 
for the rate of the conveyance truck 10, for the time of 15 ■ 40 m/min and car mrleading to serve 
as [ for example, the time of car towage / the time of about 40 m/min and inspection transit (at 
the time of electric shielding room passage) ] about 100 m/min. When the rate of the conveyance 
truck 10 at the time of inspection transit has the high height of a container 3, it is late, and when 
the case where the height of a container 3 is low, and a car 2 are passenger cars, it is made to 
make it quick. 

[0016] As X-ray irradiation equipment 11, resolution is using what is about 1cm, for example. He 
is trying for X-ray pulse irradiation spacing of X-ray irradiation equipment 11 to serve as 1.2 - 
8msec. The people of the reinforcement of an X-ray are satisfactory extent as close in the electric 
shielding room 4. 

[0017] X-ray pulse irradiation spacing and the rate (passing speed of the car 2 at the time of 
electric shielding room passage) of the conveyance truck 10 at the time of inspection transit are 
controlled to be a scanning direction ( drawing 1 longitudinal direction), for example, to be set to 
8 - 20 pulse / cm with the control unit which controls the whole X-ray inspection equipment 1. 
[0018] That to which the scintillator which changes an X-ray into light on the surface of a 
photodiode was stuck as X-ray detector 12, for example can be used. He is trying to output X-ray 
detector 12 to the image processing system which changes the detected transparency X-ray into 
an electrical signal, and does not illustrate it. An image processing system processes the 
electrical signal from X-ray detector 12, and he is trying to display it on the display which does 
not create and illustrate the scan image of a transparency X-ray. 

[0019] Next, drawing 2 - drawing 4 explain the conveyance truck 10 to a detail more. 
[0020] Drawing 2 is the side elevation of the conveyance truck 10. Drawing 3 R> 3 is II of 
drawing 2 . It is a line sectional view. Drawing 4 is the II-II line sectional view of drawing 2 . 
[0021] Eight truck wheel 21 ah for the conveyance truck 10 being attached in the lower part of 
the truck body 20, and running rail 8 and 8 top, as shown in drawing 2 - drawing 4 , Four transit 
motor 22 a-d which is attached inside truck wheel 21 a-d which is a main driving wheel, and 
drives truck wheel 21 a-d, The lifting device 23 for being carried near the up center of the truck 
body 20, and raising the front wheels 9 and 9 of a car 2, It was carried behind [ up ] the truck 
body 20, and has transit motor 22 a-d and the control panel 25 which controls a hydraulic power 
package 24 by being carried the hydraulic power package 24 which drives a lifting device 23, and 
ahead [ of the truck body 20 / up ]. As transit motor 22 a-d, the cage mold induction motor is used, 
for example. 

[0022] Fork 26 a-d for four trucks in which a lifting device 23 circles [ rise and fall and ], It is 
prepared on fork 26 a-d for these trucks. Fork 27 a-d for four passenger cars in which rise and 
fall and turning are free, The oil hydraulic cylinder 28 for rise and fall which makes it go up and 
down simultaneously these fork 26 ad and 27 a d, The oil hydraulic cylinder 29 for turning 
which changes 90-degree level turn only of fork 26 a-d into a vertical condition from a condition 
parallel to the longitudinal direction ( drawing 3 drawing 2 and longitudinal direction) of the 
conveyance truck 10, It consists of an oil hydraulic cylinder 30 for turning which changes 
90-degree level turn only of fork 27 a-d into a vertical condition from a condition parallel to the 
longitudinal direction of the conveyance truck 10. 

[0023] When 90-degree level turn of each fork 26 a-d and 27 a-d is gone up and carried out on the 
path 5 for cars, the cross section is formed in abbreviation trapezoidal shape so that the front 
wheels 9 and 9 of a car 2 can certainly be fixed. 
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[0024] The hole 31 which met in the die-length direction of the path 5 for cars and the path 6 for 
trucks is formed in the center of the lower part of the path 5 for cars, and the center of the upper 
part of the path 6 for trucks. By this hole 31, it can be circled [ that rise and fall are possible 
between the path 5 for cars, and the path 6 for trucks, and ] in each fork 26 a-d and 27 a _ d at the 
path 5 for cars. Moreover, the conveyance truck 10 can convey a car 2 by this hole 31, with the 
front wheels 9 and 9 of a car 2 raised. 

[0025] The stringing (trolley wire conductor) 32 which supplies electric power to the conveyance 
truck 10 is laid by the up side of the path 6 for trucks. The current collector (trolley) 33 which 
adopts a current from stringing 32 is attached in the up side of the control panel 25 of the 
conveyance truck 10. 

[0026] Between the lifting device 23 and the control panel 25, the ballast 34 which maintains the 
conveyance truck 10 at a balance is carried in the upper part of the truck body 20. The end buffer 
35 which softens contact to other conveyance trucks is attached in the front end of the truck body 
20. The rail sweeper 36 who removes the dust on a rail 8 is attached in the lower part order edge 
of the truck body 20. 

[0027] Next, the relation between the conveyance truck 10 and a control unit is explained. 
[0028] Drawing 5 is the schematic diagram showing the relation between the conveyance truck 
10 and a control unit. 

[0029] As shown in drawing 5 , the control unit 50 which controls the whole X-ray inspection 
equipment 1 is connected with the control panel 25 of each conveyance truck 10, respectively. 
The rate command signal a outputted from a control unit 50 is inputted into a control panel 25, 
and it is equipped with the inverter 51 which drives transit motor 22 a~d. Pulse signal p of a 
frequency according to the rotational speed of the transit motor 22 is outputted to transit motor 
22a, and the rate detector 52 fed back to an inverter 51 is attached in it. The rate of transit motor 
22a driven with an inverter 51 is determined according to X _ ray pulse irradiation spacing of 
X-ray irradiation equipment. 

[0030] As an inverter 51, the vector inverter which controls transit motor 22a according to the 
properties (time constant of a motor etc.) of transit motor 22a is used, for example. As a rate 
detector 52, a rotary encoder can be used, for example. Thereby, highly precise speed control of 
transit motor 22a can be performed easily. Although drawn in drawing 5 in the example which 
attached the rate detector 52 only in transit motor 22a, the rate detector 52 may be attached in 
each of other transit motor 22 b-d. 

[0031] Now, drawing 1 and drawing 6 explain the X-ray inspection approach concerning this 
invention. Let the car 2 which should carry out X inspection be a truck. 

[0032] Drawing 6 is drawing showing an example of the speed-control pattern of a conveyance 
truck. 

[0033] As shown in drawing 1 and drawing 6 , first, it is made to move to the predetermined 
location of the path 6 for trucks, and the conveyance truck 10 is stopped. The fork for trucks and 
the fork for passenger cars are raised to the height whose underside of the fork for trucks 
corresponds with the top face of the path 5 for cars. 90*degree level turn only of the fork for 
trucks is carried out, and it changes into a vertical condition from a condition parallel to the 
longitudinal direction of the conveyance truck 10. At this time, the fork for passenger cars is still 
a condition parallel to the longitudinal direction of the conveyance truck 10. 

[0034] In this condition, by the driver, it is made to move to the location where a front wheel 9 is 
fixed with the fork for trucks on the path 5 for cars, and the car 2 carrying a container 3 is 
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stopped (time of day 0). The handbrake of a car 2 is kept canceled. 

[0035] The fork for trucks is raised further, the front wheel 9 of a car 2 is raised, transit of the 
conveyance truck 10 is started (time of day Tl), and a car 2 is led and moved. The conveyance 
truck 10 is made to accelerate to the rate V2 at the time of car towage by time of day T2. Rates 
V2 are about 40 m/sec. 

[0036] If the electric shielding room 4 is approached, the conveyance truck 10 will be decelerated 
(time-of-day T3), and electric shielding door 7a is opened. Before a car 2 advances into the 
electric shielding room 4, (time-of-day T four) and the conveyance truck 10 are decelerated to the 
rate VI at the time of inspection transit (at the time of electric shielding room passage). The rate 
of the conveyance truck 10 is uniformly controlled with a rate VI until a car 2 will leave electric 
shielding door 7a from the electric shielding room 4 closing and henceforth (time of day T5), if a 
car 2 advances into the electric shielding room 4. A rate VI is the range of for example, 15 m/sec - 
40 m/sec. 

[0037] Since the conveyance truck 10 has attached the rate detector which the transit motor is 
driving with the inverter, outputs the pulse signal of a frequency according to the rotational 
speed of a transit motor to a transit motor, and feeds back to an inverter as mentioned above, in 
case a car 2 passes through the electric shielding room 4 especially, it can move a car 2 at a rate — 
path velocity accuracy is very high. In order to secure the precision of the scan image of a 
transparency X-ray, path velocity accuracy of the conveyance truck 10 is made into 1% or less of 
the rate of the conveyance truck 10 at the time of inspection transit. 

[0038] While a car 2 passes through the electric shielding room 4, an X-ray is irradiated [ from 
time-of-day T four before time of day T5 ] for every predetermined time at equal intervals with 
X-ray irradiation equipment 11 at a car 2. X-ray pulse irradiation spacing of X~ray irradiation 
equipment 11 is the range of 1.2 - 8msec. 

[0039] X-ray pulse irradiation spacing and the rate (passing speed of the car 2 at the time of 
electric shielding room passage) of the conveyance truck 10 at the time of inspection transit are 
controlled to be a scanning direction ( drawing 1 longitudinal direction), for example, to be set to 
8 - 20 pulse / cm with the control unit 50 explained by drawing 5 . 

[0040] The X-ray which penetrated the car 2 is detected by X-ray detector 12, and is outputted to 
the image processing system which it is changed into an electrical signal and illustrated. An 
image processing system processes the electrical signal from X-ray detector 12, and displays it on 
the display which does not create and illustrate the scan image of a transparency X-ray. 
[0041] If the scan image displayed on the display is seen, it can inspect what [ close ] is in the 
container 3 of a car 2, or the container 3 can inspect the loading condition of being a full load. 
[0042] If a car 2 leaves the electric shielding room 4, an aperture and the conveyance truck 10 
will be decelerated for electric shielding door 7b (time of day T5). Then, the conveyance truck 10 
is stopped (time of day T6), and X-ray inspection is ended. 

[0043] Thus, since the X-ray inspection approach concerning this invention is irradiating the 
X-ray at equal intervals at the car 2 while it fixes the car 2 loading a container 3 with the 
conveyance truck 10 and passes the electric shielding room 4 at uniform velocity, its resolution of 
the scan image of a transparency X-ray is high, and, moreover, it is stable. [ of resolution ] 
[0044] On the other hand, unlike this invention, the position transducer which detects the 
transit location of a conveyance truck is formed in a conveyance truck, and the X-ray inspection 
approach made to scan by the X-ray irradiation equipment side for every fixed travel of a 
conveyance truck is also considered based on the transit positional information from the position 
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transducer. However, by this approach, since it is necessary to form the transmission equipment 
which transmits the signal from a position transducer and a position transducer on the ground 
in a conveyance truck, the configuration of a conveyance truck will become complicated and will 
become a big burden on machine structure. 

[0045] On the other hand, in order that the X-ray inspection approach concerning this invention 
may make regular intervals scanning of the X-ray irradiation equipment of X-ray inspection 
equipment and may moreover stabilize it, in case a car 2 passes through the electric shielding 
room 4, it is controlling the rate of the conveyance truck 10 by the conveyance truck 10 side 
uniformly. Therefore, since it is not necessary to form the transmission equipment which 
transmits the signal from a position transducer and a position transducer on the ground in the 
conveyance truck 10, the configuration of a conveyance truck becomes easy. 

[0046] Moreover, since what irradiates an X-ray at equal intervals can be used for X-ray 
irradiation equipment, the configuration of the X-ray scanning circuit with which the interior is 
equipped becomes easy. 
[0047] 

[Effect of the Invention] According to this invention, the following outstanding effectiveness is 

demonstrated so that clearly from having explained above. 

[0048] (l) The resolution of the scan image of a transparency X-ray is high. 

[0049] (2) The resolution of the scan image of a transparency X-ray is stable. 

[0050] (3) Since it is not necessary to form the transmission equipment which transmits the 
signal from a position transducer and a position transducer on the ground in a conveyance truck, 
the configuration of a conveyance truck becomes easy. 

[0051] (4) Since what irradiates an X-ray at equal intervals can be used for X-ray irradiation 
equipment, the configuration of the X-ray scanning circuit with which the interior is equipped 
becomes easy. 

[Brief Description of the Drawings] 
[Drawing l] It is the side elevation showing the gestalt of suitable operation of this invention. 
[Drawing 2] It is the side elevation of a conveyance truck. 
[Drawing 3] I-I of drawing 2 It is a line sectional view. 
[Drawing 4] It is the II-II line sectional view of drawing 2 . 

[Drawing 5] It is the schematic diagram showing the relation of the conveyance truck and control 
unit concerning this invention. 

[Drawing 6] It is drawing showing an example of the speed-control pattern of a conveyance truck. 
[Description of Notations] 

1 X-ray Inspection Equipment 

2 Car 

3 Container 

4 Electric Shielding Room 

5 Path for Cars 

6 Path for Trucks 

8 RaH 

9 Front Wheel 

10 Conveyance Truck 

11 X-ray Irradiation Equipment 

12 X-ray Detector 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Draw ing 6] 




D3R0T 
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[Translation done.] 



/ /.. a —i i — : — / — :„i_:_ /j. u — : onnc /no /oi 



